Differential effects of calcium on catecholamine synthesis regulation in olfactory tubercle and hypothalamic synaptosomes.
We have compared catecholamine synthesis regulation in rat brain olfactory tubercle and hypothalamic synaptosomes with regard to: calcium-dependency of stimulant drug-induced synthesis activation; tyrosine-dependency of amphetamine-induced synthesis stimulation, and the effects of the calcium chelator, ethylene glycol-bis-(beta-aminoethyl ether)N,N,N',N'-tetraacetic acid (EGTA). Amphetamine-induced synthesis stimulation was markedly calcium-dependent in the olfactory tubercle, but was completely calcium-independent in the hypothalamus. The effect of amphetamine on catecholamine synthesis in the olfactory tubercle was dependent upon the concentration of tyrosine in the incubation buffer; amphetamine produced a biphasic response, inhibiting synthesis at low tyrosine concentrations and activating synthesis at higher tyrosine concentrations. In contrast to the olfactory tubercle, amphetamine-induced stimulation of synthesis in the hypothalamus was observed at both low and high tyrosine concentrations. Distinct tissue differences in drug responsiveness were also observed following exposure to EGTA; synthesis was stimulated by EGTA in the olfactory tubercle but not in the hypothalamus. These data provide evidence for regional differences in catecholamine regulation in the brain, and suggest that some of these differences may be related to differential effects of calcium on catecholamine formation.